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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Copper-sulfate plating liquid which is what contains 0.1 - 20 mg/l for the organic dye compound which 
controls 1 - 20 mg/l and leveling of copper plating for the sulfur system saturation organic compound which 
promotes an electrodeposition rate for the high molecular surface active agent which controls [ a sulfuric acid ] 20 
- 90 mg/l and an electrocrystallization reaction for 180 - 250 g/l and chlorine with 80- 140 g/l by making a copper 
sulfate into copper-sulfate 5 hydrate with 0.05 - 20 g/l. 

[Claim 2] A giant-molecule surface active agent is copper-sulfate plating liquid according to claim 1 which is what 
uses any one sort of the copolymer of 1, 3-dioxolane polymer, a polypropylene glycol, polypropylene propanol, a 
polyethylene glycol, a poly ethylene-glycol derivative, an oxyl alkylene polymer and ethylene oxide, and propylene 
oxide, or two sorts or more. 

[Claim 3] A sulfur system saturation organic compound is copper-sulfate plating liquid according to claim 1 or 2 
which is what uses any one sort of 4 and 4-dithio screw-butane-sulfonic-acid, 3, and 3-dithio screw-propyl pan- 
sulfonic-acid, 2, and 2-dithio screw-ethane sulfonic acid or those salts, or two sorts or more. 
[Claim 4] An organic dye compound is a safranine, thioflavine, Dye300, Dye1556 and Dye3100, and Absorber. Dye 
Copper-sulfate plating liquid given in any 1 term of claims 1-3 which are the things using any one sort of ADI and 
Cy5, or two sorts or more. 

[Claim 5] The electrolysis plating approach that a cathodic current consistency performs plating processing in the 
range of 0.05 - 3.00 A/dm2 using the copper-sulfate plating liquid indicated to claims 1-4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the copper-sulfate plating liquid for performing detailed wiring 
copper-plating processing on the wafer front face which has the gap of sub mum level especially about the plating 
technique in the front face of the wafer which is an electronic ingredient. 

[0002] _ 
[Description of the Prior Art] In recent years, the ultra-fine processing technology of the wafer which is an 
electronic ingredient progresses by leaps and bounds, and development of the plating technique in this wafer 
processing is also performed briskly. There are some which process copper with electrolysis plating as plating 
processing of this wafer processing, and the copper-sulfate plating liquid of strong acid nature, alkaline cyanogen 
system plating liquid, or pyrophosphoric-acid system plating liquid is mainly used as a class of electrolysis plating 
liquid. The copper-sulfate plating liquid of strong acid nature is widely used from the point with easy plating liquid 
management, electrodeposition rate control, etc. among these electrolysis plating liquid as compared with the 
alkaline thing. . 
[0003] By making organic additives, such as a surfactant, contain and adjusting combination for these plating liquid 
presentation in addition to a copper sulfate and a sulfuric acid, fundamentally, the presentation of this copper- 
sulfate plating liquid controls the electrodeposition nature of plating, and realizes uniform plating. 

[0004] u*a 
[Problem(s) to be Solved by the Invention] By the way, in wafer processing, a detailed circuit pattern may be formed 
in a wafer front face, and copper-plating processing may be performed by making the wafer front face into a 
galvanized field. And the detailed circuit pattern processed on this wafer front face has the minimum gap of for 
example, sub mum level. 

[0005] However, even if it uses conventional copper-sulfate plating liquid to the galvanized front face which has 
such a minimum gap, the interior of a gap cannot be completely fill uped with copper plating, and only uneven plating 
processing in which an opening exists in a gap can be performed. In order to carry out plating processing of the 
wafer front face which has such a minimum gap at homogeneity, it is needed in controlling a copper plating 
electrodeposition condition by the part in which copper plating electrodeposition carries out smooth advance 
comparatively, and the part to which copper plating electrodeposition is hard to advance to homogeneity like the 
interior of the minimum gap. respectively, and performing plating processing of copper in them. Such copper-sulfate 
plating liquid is in the situation which is not still, as far as this invention persons get to know. Therefore, the plating 
technique of processing copper plating to homogeneity is strongly demanded by making into a galvanized field the 
wafer front face which has such a minimum gap, and the present condition is that it is anxious also for 
implementation with the copper-sulfate plating liquid currently widely used from the former. 

[0006] Then, also to the galvanized front face of the wafer which has the gap of sub mum level, this invention uses 
as an offer plug the electrolysis plating approach using the copper-sulfate plating liquid and it which can perform 
homogeneous high copper-plating processing while being able to embed the inside of a gap by copper plating 
completely. 
[0007] 

[Means for Solving the Problem] In order to solve this technical problem, the copper-sulfate plating liquid of this 
invention shall contain 0.1 - 20 mg/l for the organic dye compound which controls 1 - 20 mg/l and leveling of 
copper plating for the sulfur system saturation organic compound which promotes an electrodeposition rate for the 
high molecular surface active agent which controls [ a sulfuric acid ] 20 - 90 mg/l and an electrocrystallization 
reaction for 180 - 250 g/l and chlorine with 80- 140 g/l by making a copper sulfate into copper-sulfate 5 hydrate 
with 0.05 - 20 g/l. 

[0008] Specified quantity content of the copper-sulfate plating liquid of this invention is carried out so that the 
plating electrodeposition corresponding to the configuration of a galvanized front face of having the minimum gap 
may advance, and an operation [ in / in the giant-molecule surface active agent which controls an 
electrocrystallization reaction, the sulfur system saturation organic compound which promotes an electrodeposition 
rate, and the organic dye compound for leveling control / each plating electrodeposition ] may work effectively. 
[0009] First, the high molecular surface active agent which controls an electrocrystallization reaction sticks to the 
part (mainly parts other than the interior of the minimum gap) which is in the condition of having exposed to plating 
liquid among the galvanized front faces which have the minimum gap, and plays the role which controls the 
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electrocrystallization reaction of the part. Into the edge part by the side of the front face which forms the minimum 
gap especially plating electrodeposition tends to advance that it is easy to produce concentration of a plating 
current However, superfluous plating electrodeposition of such an edge part is controlled by adsorption of this 
riant-molecule surface active agent On the other hand, in order that this high molecular surface active agent may 
seldom adsorb, the condition that an electrocrystallization reaction tends to advance will be secured in the intenor 

[0010] N?XtfMs!!ifijr system organic compound which promotes an electrocrystallization rate plays the role which 
promotes the electrodeposition rate of the copper in a galvanized front face. Since this sulfur system organic 
compound is comparatively [ in molecular weight ] small compared with a previous high molecular surface active 
agent, it will advance also into the interior of the minimum gap smoothly, and will promote the copper-plating 
electrodeposition rate in the interior of a gap. _u i 

[001 1] Furthermore, although effect is seldom carried out at the time of initiation of plating processing, i.e., the early 
stages of plating electrodeposition, after a certain amount of copper electrodeposition advances, the organic dye 
compound which controls leveling of copper plating is not concerned with the configuration of a galvanized front 
face, but plays the role which advances copper plating electrodeposition to homogeneity. Finally by this, finishing 
******** copper plating becomes the high thing of leveling. 

[001 2] With the copper-sulfate plating liquid of above-mentioned this invention, those to which the following 
copper-plating electrodeposition advances, and this invention persons are guessing on the galvanized front face of 
the wafer which has the minimum gap. According to the copper-sulfate plating liquid of this invention, inside the 
minimum gap where copper electrodeposition is hard to advance, a sulfur system organic compound advances into 
the minimum gap. and promotes the electrodeposition rate of the galvanized front face inside the minimum gap. The 
high molecular surface active agent which controls an electrocrystallization reaction preferentially sticks to the 
galvanized front face of a wafer which parts other than the interior of the minimum gap where copper-plating 
electrodeposition tends to advance, i.e., the edge part by the side of the front face which forms the minimum gap. 
and plating liquid always flow on the other hand, and touches, an electrocrystallization reaction is controlled, and 
copper plating electrodeposition is hard coming to go on on it Consequently, electrodeposition of the copper at the 
time of the early stages of plating will advance preferentially inside the minimum gap as compared with the other 

[om 3] and if a certain amount of electrodeposition advances on a galvanized front face, by work of an organic dye 
compound, it will not be concerned with the configuration of a galvanized field, but homogeneity copper 
electrodeposition will advance, and the interior of the minimum gap will be completely embedded by copper plating 
- having — and the same plating as the other part — description can be realized. 

[0014] In order to realize outstanding copper-plating processing of homogeneity which is descnbed above, as for the 
copper-sulfate plating liquid of this invention, it is desirable that it is the next presentation range. First as for a 
copper sulfate, it is desirable that it is the range of 80 - 140 g/l as copper-sulfate 5 hydrate. It is because it will 
become easy to generate copper precipitate if copper ion supply on the galvanized front face where a copper 
sulfate becomes less than 80 g/l runs short, throwing power worsens and 140 g/l is exceeded. As for a sulfuric acid, 
it is desirable that it is the range of 180 - 250 g/l. It is because current efficiency worsens that a sulfuric acid is 
less than 180 g/l. and it will be in a YAKE plating condition if 250 g/l is exceeded. The range of chlonne of 20 9U 
mg/l is desirable. It is because uniform electrodeposition becomes impossible when a hydrochloric acid becomes 
less than 20 mg/l. and it will become easy to generate the precipitate of a copper chloride if 90 mg/l is exceeded. 
[0015] And as for the high molecular surface active agent which controls an electrocrystallization reaction, it is 
desirable that it is the range of 0.05 - 20 g/l. It is because an electrocrystallization reaction is controlled 
superfluously and it becomes impossible to realize electrodeposition of uniform copper, when it becomes impossible 
to control an electrocrystallization reaction as the concentration of a high molecular surface active agent is less 
than 005 g/l and 20 g/l is exceeded. Furthermore, as for such a high molecular surface active agent it is desirable 
that molecular weight (weight average molecular weight Mw) uses the thing of 100-5000. The capacity which 
controls an electrocrystallization reaction as molecular weight is less than 100 thing becomes small, and it is not 
effective and is because adsorption becomes uneven for it to be a thing exceeding molecular weight 5000. 
[0016] As such a giant-molecule surface active agent it is desirable to use any one sort of the copolymer of 1. 3 
dioxolane polymer, a polypropylene glycol, polypropylene propanol, a polyethylene glycol, a polyethylene-glycol 
derivative, an oxyl alkylene polymer and ethylene oxide, and propylene oxide or two sorts or more. Furthermore, as 
for the sulfur system saturation organic compound which promotes an electrodeposition rate, it is desirable that it is 
1 - 20 mg/l It is because it influences besides the interior of the minimum gap and it becomes impossible to realize 
electrodeposition of uniform copper, when it becomes impossible for this sulfur system saturation organic compound 
to promote the electrodeposition rate inside the minimum gap of a galvanized front face as it is less than 1 mg/l and 
it exceeds 20 mg/l. As this sulfur system saturation organic compound, it is desirable to use a dithio screw all <ane 
sulfonic acid or its salt and, specifically, any one sort of 4 and 4-dithio screw-butane-sulfonic-acid. 3. and 3 dithio 
screw-propane-sulfonic-acid, 2, and 2-dithio screw-ethane sulfonic acid or those salts or two sorts or more can be 
used. These are because it excels in the function which promotes a copper electrocrystallization rate very much. 
[0017] And as for the organic dye compound which controls leveling of copper plating, it is still more desirable that it 
is the range of 0.1 - 20 mg/l. It is because a leveling function is not fully demonstrated as they are less than 0.1 
mg/l, but a final plating appearance worsens, and the plating embedding nature inside a gap will worsen if I. is 
exceeded in 20mg /. 
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[0018] As this organic dye compound, they are a safranine, thioflavine, Dye300, Dye1556 and Dye3100, and 
Absorber Dye It is desirable to use any one sort of ADI and Cy5 or two sorts or more. A safranine and thioflavine 
are basic dye Dye300 is a color which has the structure of Quinolinium and 2-methyl-4-[(3-methy 1-2(3 hydrogen)- 
benzo oxazole ylidene) methyl]- 1 -[3-(trimethylammonio) propyl] - and G OUDO. Dye1556 - Q^ 0 '^^^^" 
ethyl-2-[[3-<2-hide ROKISHI ethyl)-5-MEZOKISHI-2(3 hydrogen)-benzo oxazole ylidene] methylJ-6-MEZOrUbHl - 
and io _ |t is the color which has the structure of an udo. Dye3100 — benzo thia ZOMU, 2-[(1. 2-dimethy 1-4(1 
hydrogen)-pyridine ylidene) methyl]-3-methyl - and Io — it is the color which has the structure of an udo 
Absorber Dye ADI 3 dimethyl-5-SARUFO-1- 3 H-Indolium and 2-[— 1, 3-dihydro -3. and 7-[3-dimethyl-5- 
SARUFO-1-(2-SARUFO ethyl)-2 hydrogen-in dollar-2-ylidene]-4-methyl -1,3, and 5- hepta triethylj 3 CZ 
SARUFO ethyl) - an inner salt, or 2-[3-[1-[6-[ (2, 5-JlOKUSO-1-pyrrolidinyl) Oxy-]-6-OKUSO hexyl] -1, 3- 
dihydro -3 3-dimethyl-5-SARUFO-2 hydrogen-in dollar-2-ylidene]-1-propenyl]-1 -ethyl -3, 3-dimethyl-5-SAKUI-U 
- an inner salt, It is the color which has ******. Cy5 is a color which has the structure of 3 H-Indolium, 2-|5 LI 
[6-[(2 5-JIOKUSO-1-pyrrolidinyl) oxy-]-6-OKUSO hexyl]-1, 3-dihydro -3, and 3-dimethyl-5-SARUFO-2 
hydrogen-in dollar-2-ylidene]-1 and 3-pentadienyl]-1 -ethyl -3. 3-dimethyl-5-SARUFO - and an inner salt. 
[0019] It is independent [ its / its ] especially about a safranine and thioflavine among these organic dye 
compounds, or it is much more desirable to use both sides collectively. This safranine and thioflavine are because it 
excels in the work which is easy to stick to the projected part of nm order, and helps surface leveling nature. 
[0020] When performing electrolysis plating using the copper-sulfate plating liquid concerning this invention, a 
cathodic current consistency is 0.05 - 3.00 A/dm2. It is desirable to perform plating processing in the range. If it is 
the cathodic current consistency of this range, it will become possible to embed the interior of a gap of sub mum 
level by copper plating completely. It is because hydrogen will occur and current efficiency and plating 
electrodeposition nature will worsen, if it becomes easy to produce an opening (void) and 3.00 A/dm2 is exceeded 
inside the gap embedded by copper plating in order for the electrodeposition rate in the interior of a gap and the 
other part to advance almost instantaneous that this cathodic current consistency is less than two 0.05 A/dm. 
[0021] Furthermore, when performing electrolysis plating using the copper-sulfate plating liquid concerning this 
invention, it is adding suitably in consideration of the amount consumed about the macromolecule activator 
consumed by plating processing, a sulfur system saturation organic compound, and an organic dye compound and it 
is desirable [ maintaining predetermined concentration ] to perform plating processing. It is because each additive ot 
a macromolecule activator, a sulfur system saturation organic compound, and an organic dye compound becomes 
what can embed the interior of the minimum gap by copper plating, and does not produce the defect of an opening 
(void) etc. as the embedding condition in the condition of existing by the predetermined density range indicated to 
claim 1 with the copper-sulfate plating liquid of this invention. Therefore, if it is made to add suitably in 
consideration of the amount consumed so that it may become predetermined concentration within the limits even if 
each additive concentration in the copper-sulfate plating liquid of this invention is during plating processing, 
homogeneous high copper-plating processing can be made to maintain over a long period of time. 
[0022] 

[Embodiment of the Invention] The example which shows the operation gestalt of this invention in Tables 1-4 
explains concretely. A plating liquid presentation and its evaluation result of each example are shown in Tables 1 4. 
;0023] 
Table 1] 
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[0024] 
Table 2] 




[0025] 
[Table 3] 
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[0027] The notation shown in each table is as being shown below. 

A- PPG of weight average molecular weight 700 Triol type, triol type high-molecular-surface-active-agent 
concentration [g/l] B:high-molecular-surface-active-agent concentration C of PPG (polypropylene glycol) of weight 
average molecular weight 2500 of a (polypropylene glycol) [g/l] : PEG of weight average molecular weight 20000 
Concentration [g/l] safsafranine concentration thio of giant-molecule surface-active-agent concentrat.on Lg/IJ u.o 
of (polyethylene glycol), and 3-dithio screw-propane through sulfonic-acid sodium [mg/l] : Thioflav.ne concentration 
[mg/l] piece location No: It is the location number of plating embedding nature evaluation piece, and a gap is 
completely filled with copper and the location number by which uniform copper plating was processed is shown. 
Although the figure shown in 0 is level which is satisfactory practically, it shows the location number of the 
evaluation piece by which the copper-plating processing in the condition that it is inferior to homogeneity a little 

was made. n 

[0028] the basic presentation of the copper-sulfate plating liquid in each example of Tables 1-4 al ou 
concentration — 28 g/l (copper-sulfate 5 hydrate adjusts) and sulfuric-acid concentration — 200 g/l and the level 
of chlorine — 70 mg/l — carrying out — this basic presentation liquid — each additive of front Naka — in addition, 
the copper-sulfate plating liquid of each example was created. As the concrete creation approach, the basic 
presentation bath was created, the additive solution containing the macromolecule activator of each concentration 
indicated to front Naka, a sulfur system saturation organic compound, and an organic dye compound was created, 
and it carried out by mixing these two solutions. 

[0029] Plating processing conditions were 20 degrees C of solution temperature, supplied the plating current or 
cathodic current consistency 2 A/dm2 using the insoluble anode of a Pt/Ti system, and performed it. Plating 
embedding nature evaluation piece was used for the galvanized object which performs plating processing. The 
physical vapor deposition of the copper seed to whom this plating embedding nature evaluation piece serves as 
thickness of about 0.1 micrometers (1000A) on a silicon wafer was carried out beforehand, and as shown in the 
evaluation piece cross-section schematic diagram shown in drawing 1,11 slots (location numbers 1-11) where gap 
width efface differed are formed in that galvanized front face. Each gap depth-oMlute D is 0.84 micrometers, and if 
a location number becomes large as shown in Table 5, each gap width efface is formed so that it may become small 
one by one. 
[0030] 

Table 5] 
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[0031] Evaluation of plating liquid performs whether completely, with copper, even the gap slot of which location of 
this plating embedding nature evaluation piece buries, and is put by carrying out SEM observation of the evaluation 
piece cross section, and shows that number to the rightmost column of each table. 

[0032] First, example 1-1-1 1 shown in Table 1 are explained. In Table 1, on the basis of the plating liquid 
presentation of an example 1-1, the thing when example 1-2-5 create plating liquid, removing respectively high 
molecular surface active agents A, B, C, and saf and thio is shown, and example 1-6-11 show the case where 
plating liquid is created as it became the amount of 5 times of criteria liquid concentration about each component 
mentioned above. With the plating liquid of example 1-1-6, being completely buried by copper plating to the gap slot 
of location No.9 (gap width of face of 0.16 micrometers) on the piece was checked. Moreover, about example 1 8 
11, even when the worst, it has checked being buried to the gap slot of piece location No.6 (0.22 micrometers). 
Although it brought a result by which homogeneity electrodeposition of the copper plating is not earned out at all, 
since the evaluation piece itself had a defect when the example 1-7 was investigated later, it makes the result of 
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front Naka "nothing." 

[0033] Next example 2-1-1 1 shown in Table 2 are explained. On the basis of the plating liquid presentation of an 
example 2-1 , the thing when example 2-2-5 create plating liquid, removing respectively high molecular surface 
active agents A, B, C, and saf is shown, and Table 2 also shows the case where plating liquid is created as example 
2-6-10 became the amount of 5 times of criteria liquid concentration about each component and thio which are 
mentioned above. With an example 2-1 and the plating liquid of 2 and 4, being completely buried by copper plating to 
the gap slot of the location number 9 (gap width of face of 0.16 micrometers) of evaluation piece was checked, 
example 2- a result with 3 or 5 bad evaluations was brought because evaluation piece had a defect. And with the 
plating liquid of example 2-6-10, a result bad a little was brought except example 2-6. However, as shown within 
front Naka (), copper-plating processing of the level which is satisfactory practically was performed to the gap slot 
of the location number 7 (gap width of face of 0.20 micrometers) of evaluation piece. 

[0034] When, as for the copper-sulfate plating liquid concerning this example, it turned out that the direction in case 
the high molecular surface active agent of a certain amount of concentration is contained shows the inclination for 
plating embedding nature to be good and the safranine (saf) and the organic dye compound of thioflavine (thio) were 
superfluously contained from the result shown in Table 1 and 2, it became clear that the inclination for plating 
embedding nature to worsen a little was shown. 

[0035] Furthermore, example 3-1-9 shown in Table 3 are explained. The example of Table 3 shows what was 
performed by using only a high molecular surface active agent B, and creating plating liquid. It is based on the plating 
liquid presentation of an example 3-1 in Table 3. Example 3-2-3 The thing at the time of creating plating liquid, 
removing saf and thio respectively is shown. Example 3-4-6 The case where plating liquid is created as it became 
the amount of 5 times of criteria liquid concentration about each component of high molecular surface active agents 
B and saf and thio is shown. Further example 3-7-9 The case where plating liquid is created as it became the 
amount of 20 times of criteria liquid concentration about each component of high molecular surface active agents B 
and saf and thio is shown. With the plating liquid of example 3-1-4, being completely buried by copper plating to the 
gap slot of the location number 9 (gap width of face of 0.1 6 micrometers) of evaluation piece was checked. A result 
with bad evaluation of example 3-5-9 was brought because evaluation piece had a defect 

[0036] Finally, example 4-1-9 shown in Table 4 are explained. The example of Table 4 shows what was performed by 
using only a high molecular surface active agent A, and creating plating liquid. It is based on the plating liquid 
presentation of an example 4-1 in Table 4. Example 4-2-3 The thing at the time of creating plating liquid, removing 
saf and thio respectively is shown. Example 4-4-6 The case where plating liquid is created as it became the amount 
of 2 double of criteria liquid concentration about each component of high molecular surface active agents A and saf 
and thio is shown. Further example 4-7-9 The case where plating liquid is created as it became the amount of 5 
times of criteria liquid concentration about each component of high molecular surface active agents A and saf and 
thio is shown. With the plating liquid of example 4-1-9, being completely buried by copper plating to the gap slot of 
the location number 8 (gap width of face of 0.1 8 micrometers) of evaluation piece was checked. 
[0037] Copper plating is given to the wafer test piece which has the minimum gap with conventional copper-sulfate 
plating liquid, an example 1-1, and the plating liquid of 4-1, and the photograph which carried out SEM observation 
of the cross section is shown in drawing 2 - drawing 5 . A wafer test piece has two or more gap width of face of 
0.14 micrometers, depths of 1.00 micrometers, and gap tooth-space O.SOmicrometer minimum gaps on the front 
face, and what gave 0.10 micrometers of copper seed coats beforehand was used for it Conventionally [ this ], 
copper-sulfate plating liquid is the thing of a presentation of a 76g [/I. ] copper sulfate, a 98g [/I. ] sulfuric acid, and 
chlorine 50 mg/l, and carries out optimum dose addition of the general thing used for processing of a printed circuit 
board etc. as an additive. Drawing 3 and drawing 5 show the cross-section photograph at the time of processing 
with copper-sulfate plating liquid conventionally [ this ]. And conventionally, by the plating processing with copper- 
sulfate plating liquid, the cathodic current consistency was performed as 1 A/dm2 so that uniform electrodeposition 
might be attained. Drawing 2 is the plating liquid presentation of an example 1-1, and drawing 4 is the plating liquid 
presentation of an example 4-1, and shows the cross-section photograph at the time of carrying out plating 
processing, respectively. In the case where it processes with this example 1-1 and the copper-sulfate plating liquid 
of 4-1. current density was made into 2 A/dm2, and a twice as many speed as this performed plating processing 
conventionally as compared with the case of copper-sulfate plating liquid. 

[0038] it is shown in the photograph of drawing 3 and drawing 5 — as — conventional copper-sulfate plating liquid - 
- current density — even if it is going to make it small and was going to make homogeneity electrodeposit copper if 
possible, the interior of a gap is not completely filled with copper, and it has checked that the opening was 
generated. Moreover, the final plating front face of leveling was also bad. and was not good in plating appearance, on 
the other hand, if it is the copper-sulfate plating liquid concerning this invention as the photograph of drawing 2 and^ 
drawing 4 shows, the inside of the minimum gap will be completely embedded by copper plating having **** 
homogeneous, very high plating — it was checked that it is description. It has checked that it was also possible to 
carry out an electrodeposition rate early and to perform it by this compared with the conventional thing if it is the 
copper-sulfate plating liquid in this example. 
[0039] 

[Effect of the Invention] As explained above, according to the copper-surf ate plating liquid of this invention, also to 
the galvanized front face which has the gap of sub mum level, while being able to embed the inside of a gap by 
copper plating completely, homogeneous high copper-plating processing is attained, and it also becomes possible to 
gather an electrodeposition rate and to carry out plating processing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross-section schematic diagram of the gap slot established in the evaluation piece for plating 
embedding. 

[Dr awi ng 2] The cross-section SEM photograph of the wafer test piece processed with the copper-sulfate plating 
liquid of an example 1-1. 

[Drawing 3] The cross-section SEM photograph of the wafer test piece conventionally processed with copper- 
sulfate plating liquid. 

[Drawing 4] The cross-section SEM photograph of the wafer test piece processed with the copper-sulfate plating 
liquid of an example 4-1. 

[Drawing 5] The cross-section SEM photograph of the wafer test piece conventionally processed with copper- 
sulfate plating liquid. 
[Description of Notations] 
1-11 Evaluation piece location number 
D Gap depth 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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